Biochemical and functional characterization of phosphoserine aminotransferase from Entamoeba histolytica, which possesses both phosphorylated and non-phosphorylated serine metabolic pathways.
The enteric protozoan parasite Entamoeba histolytica is a unicellular eukaryote that possesses both phosphorylated and non-phosphorylated serine metabolic pathways. In the present study, we described enzymological and functional characterization of phosphoserine aminotransferase (PSAT) from E. histolytica. E. histolytica PSAT (EhPSAT) showed maximum activity for the forward reaction at basic pH, dissimilar to mammalian PSAT, which showed sharp neutral optimum pH. EhPSAT activity was significantly inhibited by substrate analogs, O-phospho-d-serine, O-phospho-l-threonine, and O-acetylserine, suggesting possible regulation of the amoebic PSAT by these metabolic intermediates. Fractionation of the whole parasite lysate and rEhPSAT by anion exchange chromatography verified that EhPSAT represents a dominant PSAT activity. EhPSAT showed a close kinship to PSAT from bacteroides based on amino acid alignment and phylogenetic analyses, suggesting that E. histolytica gained this gene from bacteroides by lateral gene transfer. Comparisons of kinetic properties of recombinant PSAT from E. histolytica and Arabidopsis thaliana showed that EhPSAT possesses significantly higher affinity toward glutamate than the A. thaliana counterpart, which may be explained by significant differences in the isoelectric point and the substitution of arginine, which is involved the binding to the gamma-carboxylate moiety of glutamate, in Escherichia coli PSAT, to serine or threonine in E. histolytica or A. thaliana PSAT, respectively. Heterologous expression of EhPSAT successfully rescued growth defect of a serine-auxotrophic E. coli strain KL282, where serC was deleted, confirming its in vivo role in serine biosynthesis. Together with our previous demonstration of phosphoglycerate dehydrogenase, the present study reinforces physiological significance of the phosphorylated pathway in amoeba.